Abstract The wild yak Bos mutus is one of the most charismatic members of the Tibet/Qinghai Plateau fauna, and 19th century explorers to the plateau described vast herds. Overhunting, in particular, has greatly reduced wild yak populations and forced them into remote areas. The species is categorized as Vulnerable on the IUCN Red List and as a Class 1 protected animal in China. Introgression with domestic yaks is another threat, and the wild yak population of the Arjinshan Nature Reserve is particularly important because Uigher herders in and around Arjinshan do not have the tradition of raising yaks. We provide information on the status of the wild yak in Arjinshan based on observations in 1993 and on vehicle surveys during 1998-2009 and point samples from 2009. The steppes of northeast Arjinshan are the most important area, and we saw c. 1,700 yaks there in winter 2008. We saw more yaks in the north-east on similar routes driven in winter 2008 compared to winter 2005, suggesting that the wild yak population in Arjinshan is stable or increasing.
T he wild yak Bos mutus is one of the most charismatic members of the Tibet/Qinghai Plateau fauna, and 19th century western explorers described vast herds of them (Przewalski, 1876; Rockhill, 1891) . For example, Rockhill (1891) remarked that the hills and plain '. . .were literally black with yak; they could be seen by the thousands'. Overhunting, competition with domestic livestock and loss of habitat have greatly reduced wild yak populations, and they are presently limited to the remote areas of the Plateau, primarily in China and in India, on steppes and slopes at elevations from 3,200 m to the vegetation limit at 5,400 m (Schaller, 1998) . The total wild yak population may be as low as 10,000 (Harris & Leslie, 2008) . The species is categorized as Vulnerable on the IUCN Red List and as a Class 1 protected species in China (Harris & Leslie, 2008) .
Yaks have been domesticated for at least 4,500 years and there are . 14 million domestic yaks (Wiener et al., 2003) . Introgression with domestic yaks is a threat to wild yaks (Harris & Leslie, 2008) and, in reference to this threat, the wild yak population of the Arjinshan Nature Reserve is particularly important for wild yak conservation. Local Uigher herders do not have the tradition of raising yaks, and thus there are no domestic yaks in the vicinity of Arjinshan. This situation is probably unique among all of the protected areas that contain wild yak. Schaller (1998) estimated 80,580 domestic yaks in the Changtang Reserve in Tibet, and at Yeniugou, Qinghai, a white-faced yak was observed in a wild herd, suggesting introgression (Harris & Loggers, 2004) .
The wild yak population in Arjinshan Nature Reserve was estimated to be 10,000 in 1986 (Butler et al., 1986) but in the early 1990s illegal hunting by gold miners and others greatly reduced wild yak and other wildlife populations in the Reserve (Wong, 1998) . Schaller (1998) stated there was no reliable estimate of the population of wild yak in Arjinshan Nature Reserve and that probably no more than 2,500 remained in all of Xinjiang. Here we use observational data from 1993, vehicle surveys during 1998-2009 and point samples from 2009 to provide information on the status of the yak in Arjinshan Nature Reserve.
Arjinshan National Nature Reserve in Xinjiang is on the northern edge of the Tibet/Qinghai Plateau and contiguous with the Changtang and Kekexili Nature Reserves in Tibet and Qinghai, respectively (Fig. 1) . Butler et al. (1986) and Achuff & Petocz (1988) provided detailed descriptions of the geography and vegetation of Arjinshan, where there are steppes at 4,000-4,600 m and mountains with permanent snow above c. 5,500 m. The climate of the area is continental, dry and cold. Average daily minima during our winter studies were -21.8 and -26.1°C, and maxima averaged 2.4 and -9.1°C (Yishakipati and Kardun, c. 4,000 m). Summer maxima and minima averaged 21 and -3.4°C (chiru calving grounds south-west of Arjinshan, c. 4,600 m; Bleisch et al., 2009). Precipitation is rare and sparse and frequently falls as snow or sleet even in summer.
Our summer surveys were of 4-29 days duration between 16 June and 18 July. In north-east Arjinshan we drove vehicle surveys on roads and trails to the Yishakipati herder settlement, from Yishakipati to the Karchuka spring and from Yishakipati to a seasonal herder camp at Sijiquan (Fig. 1) . We also drove 4-6 parallel, 17-km off-road transects at the chiru winter rutting grounds at Sijiquan (Buzzard et al., 2008) . We surveyed the barren desert in the west while travelling to and from the chiru calving grounds below the north face of Mt Muztagh Ullugh, south-west of Arjinshan, in the summers of 1998 , 2001 and 2006 (Bleisch et al., 2009 . We surveyed the remote centre of Arjinshan to Dajiuba in October 1993 and in the summers of 1999 and 2001.
We drove 20-35 km hour -1 during vehicle surveys on roads and trails that were relatively straight; on off-road transects we used a global positioning system to maintain straight-line travel. When a group of yaks was located we stopped and recorded the size of the group with 103 binoculars. Robust line transect sampling, as applied by Fox & Bårdsen (2005) , was not appropriate because yak distribution is too clumped and sampling biases too great to allow accurate density measurements (Schaller et al., 2007) . We combined data from repeatedly driven trails and offroad transects and calculated indices of the number of yaks seen per km driven (Schaller et al., 2007) .
For monitoring purposes we initiated a radial point count programme during winter 2008 at Yishakipati (37°18.349 N, 090°20.569 E) and three locations at Sijiquan: (1) a seasonal herder campsite (36°55.059 N, 90°17.469 E), (2) start of the K4 transect (36°54.009 N, 90°00.989 E) and (3) start of the K6 transect (36°54.009 N, 89°56.639 E). To avoid interference with vehicle transects we only counted yaks to the south: from 130°to 240°at the herder camp and from 90°to 270°at the other points. We used a spotting scope (20-603) and recorded only wild yaks within 3 km at Yishakipati and 5 km at the other sites, because of limiting topography. Counts lasted 15-20 minutes in the late afternoon (17.00-19.45) at the herder camp and K6 and in the morning at K4 (11.00) and Yishakipati (8.00-9.00).
The greatest numbers of wild yaks and the highest indices of yaks per km were in the north-east of Arjinshan during winter vehicle surveys from Yishakipati to Karchuka ( Table 1 ) but by spring most yaks had left this location. There were also large numbers of yaks around Sijiquan, with more in summer than winter. In both areas we observed large herds (. 100).
We Our surveys show that wild yaks in Arjinshan Nature Reserve are not present at the levels seen by early explorers to the Plateau, who saw herds of thousands (Przewalski, 1876) . We saw herds of . 100, however, some of which were of both sexes. In comparison, 70% (n 5 120) of the wild yaks seen by Schaller (1998) in 1997 were lone bulls or bachelor herds. We found that the steppes in the north-east of the Reserve were the most important area for wild yaks in winter. Combining data from vehicle transects and point samples we saw a minimum of c. 1,700 wild yaks in the north-east in winter 2008, suggesting that Schaller's (1998) estimate of 2,000-2,500 wild yaks for all of Xinjiang is probably still accurate. We saw more yaks in winter 2008 compared to winter 2005 during similar vehicle surveys in the north-east, suggesting that the wild yak population in Arjinshan is stable or increasing. Because of the large number of yaks seen in winter 2008 and the isolation of the Arjinshan population from the domestic yak, we conclude that this population is of global importance.
Wild yak populations in other areas also seem to be stable or increasing. Schaller et al. (2007) Population monitoring is essential for making effective management decisions. The China Exploration & Research Society and Arjinshan Nature Reserve Management are establishing a monitoring programme, and we recommend that point counts and vehicle surveys be conducted in January of each year when yaks are most concentrated at low altitudes. Although logistics are difficult in high remote areas such as Arjinshan, it is important to conduct subsequent surveys at the same times and along the same routes to monitor population trends because there are daily and seasonal yak movements along gradients of altitude (Schaller, 1998; this study) . Point counts and surveys are most important in north-east Arjinshan but it is also necessary to survey the remote south, which has not been systematically surveyed, and the centre, where the large herds we saw in 1993 have not been seen on subsequent surveys. The wild yak in Arjinshan Reserve, Xinjiang 
